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PREFACE    TO     FIRST     EDITION. 

The  Committee  on  Cement  was  appointed  at  a  meeting  of 
the  Main  Committee  on  March  27th,   1903. 

The  first  meeting  of  the  Committee  was  held  on  June  12th, 
1903,  at  which  meeting  the  Chairman  and  Mr.  Bertram  Blount 
kindly  consented  to  draw  up  a  draft  Specification  for  the  con- 
sideration of  the  Members. 

The  Committee  has  held,  in  all,  twelve  meetings,  and 
has  collected  a  large  amount  of  information  from  Engineers, 
Manufacturers  and  Consumers  of  Cement,  which  information  has 
been  carefully  collated,  and  considered  by  the  Committee  during 
their  deliberations. 

The  Specification  was  passed  in  its  final  form  by  the  Committee 
at  a  meeting  held  on  November  23rd,   1904. 

This  Report  was  approved  by  the  Main  Committee  at  their 
Meeting  on  December  8th,   1904. 

Wm.  MATTHEWS, 

Chairman  of  the  Sectional  Committee 
on   Cement. 


PREFACE     TO     SECOND     REVISION. 

Since  the  issue  of  the  first  revision  of  the  Specification  the 
Committee  has  continued  its  investigation  into  the  question  of 
the  determination  of  the  initial  setting  time  of  cement.  It  was 
found  that  while  the  final  setting  times  determined  by  the  British 
Standard  and  Vicat  Needles  approximated  very  closely,  the  initial 
setting  time  as  determined  by  the  British  Standard  Xeedle  differed 
considerably  from  that  given  by  the  Vicat  Needle  which  is  in 
general  use,  and  also  from  that  obtained  by  the  rough  and  ready 
test  of  the  finger  nail. 

It  was  considered  preferable  that  one  instrument  only  should 
be  specified  for  determining  the  initial  and  final  setting  times  of 
cement,  and  the  Vicat  Needle  has  been  adopted  for  that  purpose. 

The  Committee  has  also  considered  the  question   of  inserting 
a    clause    in    the    Standard    Specification    to    pro 
expansion  of  cement  in  cold  water,  but  as  the  resi  erimental 

investigation,  they  recommend  that  no  test  of  the  plunging  type 
be  inserted,  as  it  depends  upon  the  setting  time  of  the  cement 
rather  than  upon  its  soundings. 

In  regard  to  chemical  composition,  a  minimum  lime  content 
has  been  inserted  with  a  view  of  excluding  cements  other  than 
Portland   Cements,  the  total   loss  on    ignition    has    been    specified 
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to  provide  an  additional  criterion  of  the  quality  of  the  cement 
ami  to  restrict  the  amount  of  water  present,  and  provision  is  now 
made  for  limiting  the  total  amount  of  sulphur  present  in  the 
cement  whether  in  the  form  of  sulphides  or  sulphates. 

The  instructions  for  gauging  cement  have  been  slightly  modified 
with  a  view  of  removing  as  far  as  practicable  any  ambiguity  as 
to  the  actual  consistency  of  the  cement  which  may  have  existed 
under  the  previous  instructions,  and  the  growth  of  tensile  strength 
of  cement  and  sand  briquettes  has  been  graded  in  a  similar 
manner  to  that  of  neat  cement  briquettes. 

The  text  of  the  Specification  has  been  subjected  to  scrutiny 
by  Mr.  A.  A.  Hudson,  barrister  at  Law,  with  a  view  to  ensuring 
that  as  far  as  practicable  it  has  the  meaning  the  Committee 
intended  it  should  have,  and  the  Specification  has  been  re-modelled 
in  accordance  with  his  advice. 

The  Specification  in  its  present  form  was  approved  by  the 
Sectional  Committee  on  April  20th,  iqto,  and  by  the  Main 
Committee  on  June   10th,    1910. 

Wm.  MATTHEWS, 

Chairman  of  the  Sectional  ( "ommittee 
011    Cement. 


PREFACE     TO     THIRD     REVISION. 

Since  the  issue  of  the  second  revision  oi  the  Standard 
Specification  in  1910  the  Committee  have  found  it  necessary  to 
provide  for  the  preparation  of  cement  of  increased  fineness,  and 
they  have  accordingly  reduced  the  permissible  residue  on  the 
1  So  x  180  sieve  from  18  to  14  per  cent.,  and  that  on  the 
76  x  70   sieve   from    3   to    1    per  cent. 

The  Committee  have  found  it  desirable  to  raise  the  specified 
tensile  strength  of  the  cement,  and  have  increased  the  minimum 
average  breaking  strength  of  the  neat  cement  briquettes,  at  7  days 
after  gauging,  from  400  to  450  lbs.  per  square  inch,  and  the 
minimum  average  breaking  strength  of  the  cement  and  sand 
briquettes  at  7  days  after  gauging  from  150  to  200  lbs.  per  square 
inch. 

Some  other  alterations  have  also  been  made  with  a  view  lo 
improving  the  quality  of  the  material. 

The  Specification  in  its  present  form  was  approved  by  the 
Sectional  Committee  in  December,  in  1.4,  and  by  the  Main 
Committee  on    March    18th,    1915. 

Wm.  MATTHEWS, 

( "hairman  of  t'  '  Committee 

neiit. 
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Note. —  This  Specification  defines  the  Standard  quality  of  cement  and  various 
matters  relative  thereto,  but  does  not  include  the  provisions  necessary  for  a  contract 
for  the  sale  or  use  of  cement. 

BRITISH 
STANDARD     SPECIFICATION  5 

FOR 

PORTLAND    CEMENT. 

(REVISED    MARCH,  1915.) 
Composition  and  Manufacture  of  Cement. 

1.  The  cement  shall  be   manufactured  by  intimately  mixing   10 
together  calcareous  and  argillaceous   materials,  burning   them  at  a 
clinkering  temperature  and  grinding  the  resulting  clinker,  so  as  to 
produce  a  cement  capable  of  complying  with  this  Specification. 

No  addition  of  any  material  shall  be  made  after  burning  other 
than  calcium  sulphate,   or  water,  or  both,   and  then   only  if  desired    15 
by  the  Vendor*  and  not  prohibited  in  writing  by  the  Purchaser. 

Samples  for  Testing  and  by  whom  to  be  taken. 

2.  A  sample  or  samples  for  testing  may  be  taken  by  the 
Purchaser  or  his  representative,  or  by  any  person  appointed  to 
superintend  the  works  for  the  purpose  of  which  the  cement  is  20 
required  or  his  representative,  or  by  any  expert  analyst  employed  or 
instructed  by  such  Purchaser  or  person,  or  the  representative  of  such 
Purchaser  or  person. 

Samples  for  Testing  and  how  to  be  taken. 

3.  Each  sample  for  testing  shall  consist  of  approximately  equal  25 
portions  selected  from  twelve  different  positions  in  the  heap  or  heaps 
when  the  cement  is  loose,  or  from  twelve  different  bags,  barrels,  or 
other  packages,  when  the  cement  is  not  loose,  or  where  there  is  a 
less  number  than  twelve  different  bags,  barrels,  or  other  packages, 
then  from  each  bag,  barrel,  or  other  package.  Every  care  shall  he  30 
taken  in  the  selection,  so  that  a  fair  average  sample  may  be  taken. 

Sampling  Large  Quantities. 

4.  When  more  than  250  tons  of  cement  is  to  be  sampled  at 
one  time  separate  samples  shall  be  taken,  as  provided  in  Clause  3, 
from  each  250  tons  or  part  thereof.  35 

Facilities  for  Sampling  and  Identifying. 

5.  The  Vendor  shall  afford  ever)  facility,  and  provide  all 
labour  and  materials,  for  taking  and  packing  the  samples  for  testing 
the  cement  and  for  subsequently  identifying  the  cement  sampled. 

*  The  term  "Vendor"  throughout  this  Specification  shall  mean  the  seller  of        40 

the  (Vmeni  whethei  1m   In   the  manufacturei  ol  the  Cement  oi  Dot. 
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Cost  of  Tests,  Analyses  and  Samples. 

6.  The  tests  and  chemical  analyses  hereinafter  mentioned, 
other  than  those  referred  to  in  Clause  16,  shall  (unless  otherwise 
provided  in  the  contract  between  the  Vendor  and  the  Purchaser)  be 
made  at  the  expense  of  the  Purchaser,  but  no  charge  shall  be  made  5 
by  the  Vendor  for  the  cement  used  for  samples  or  for  carriage 
thereon. 

Tests. 

7.  The   sample   or   samples  shall  be    tested   in    the    manner 

hereinafter  mentioned  for  : —  10 

(a)  Fineness. 

{b)  Specific  gravity. 

(c)  Chemical  composition. 

(a)  Tensile  strength  (neat  cement). 

(<?)  ,,         „         (cement  and  sand). 

(/)  Setting  time. 

(g)  Soundness. 
And  before  any  sample  is  submitted  to  tests  (d),  (e),  (/)  and  (g),  it 
shall   be  spread  out  for  a  depth  of   3   inches  for    24  hours    in    a 
temperature  of  from  58  to  64  degrees  Fahrenheit.* 

Test  for  Fineness. 

8.  The  cement  shall  comply  with  the  following  conditions  of 
fineness  : — 100  grammes  or  (say  4  ozs.)  of  cement  shall  be  con- 
tinuously sifted  for  a  period   of  15   minutes  on  each  of  the  under- 
mentioned sieves  and  in  the  order  of  succession  given  below  with   25 
the  following  results  : — 

(1)  The  residue  on  a  sieve  180  x  180-^32,400  meshes  per 

square  inch,  shall  not  exceed  14  per  cent. 

(2)  The  residue  on  a  sieve    76x76  =  5,776    meshes    per 

square  inch,  shall  not  exceed  1  per  cent.  30 

The  sieves  shall  be  prepared  from  wire-cloth,  and  the  diameter 
of  the  wire  for  the  32,400  mesh  shall  be  -ooi8  inch  and  for  the 
5,776  mesh,  -0044  inch.  The  wire-cloth  shall  be  woven  (not 
twilled),  the  cloth  being  carefully  mounted  on  the  frames  without 
distortion.  35 

Test  for  Specific  Cravity. 

9.  The  specific  gravity  of  the  cement  when  presented  by  the 
Manufacturer  for  testing  shall  be  not  less  than  3'io.t 

*  The  1  mperatures  stated  are  applicable  to  temperate  climates.     In  other 
climates  special  arrangements  between  Vendor  and  Purchaser  must  be  made  unless    40 
the  temperature  herein  stated  can  be  artificially  obtained  in  the  laboratory  or  other 
place  where  the  tests  are  m 

t  For  the  determination  of  the  Specific  Cravity  of  Cement  the  Committee 
approve  the  use  of  a  bottle  of  the  form  shown  on  Plate  5. 
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Test  for  Chemical  Composition. 

10.  The  cement  shall  comply  with  the  following  conditions  as 
to  its  chemical  composition.  The  proportion  of  lime  to  silica  and 
alumina  when  calculated  (in  chemical  equivalents)  by  the  formula 

CaO 

^pc . .  „    shall  be  not  greater  than  2 '8;  nor  less  than  2,o*.     The     5 

bi02  +  Al203  &  J 

percentage  of  insoluble  residue  shall  not  exceed  1*5  per  cent. ;  that 

of  magnesia  shall  not  exceed  3   per  cent.  ;  and  the  total  sulphur 

content  calculated  as  sulphuric  anhydride  (S03)   shall   not   exceed 

275    per   cent.      The   total    loss    on    ignition    shall    not    exceed 

3  per  cent.  10 

Test  for  Tensile  Strength  (Neat  Cement). 

11.  The  breaking  strength  of  neat  cement  shall  be  ascertained 
from  briquettes  of  the  shape  shown  in  Fig.  1,  Plate  1.  The  briquettes 
shall  be  prepared  in  the  following  manner  : — 

Preparation  of  Briquettes : — The  cement  shall  be  mixed  with    15 
such  a  proportion  of  water  that  the  mixture  shall  be  plastic  when 
filled  into  the  moulds  used  for  forming  the  briquettes. 

The  cement,  gauged  as  above,  shall  be  filled  into  moulds  of  the 
form  required  to  produce  briquettes  of  the  shape  shown  in  Fig.  1, 
Plate  1,  each  mould  resting  upon  a  non-porous  plate.  In  filling  the  20 
moulds  the  operator's  hands  and  the  blade  of  the  ordinary  gauging 
trowel  shall  alone  be  used.  The  trowel  shall  weigh  about  7 \  ozs. 
No  ramming  or  hammering  in  any  form  will  be  permitted,  nor  shall 
any  other  instrument  or  apparatus  other  than  the  trowel  before 
described  be  employed  for  this  operation.  The  moulds  after  being  25 
filled  may  be  shaken  to  the  extent  necessary  for  expelling  the  air. 

Clean  appliances  shall  be  used  for  gauging,  and  the  temperature 
of  the  water,  and  that  of  the  test  room  at  the  time  the  above 
operations  are  being  performed,  shall  be  from  58  to  64  degrees 
Fahrenheit.  30 

The  briquettes  shall  be  kept  in  a  damp  atmosphere  for  24  hours 
after  gauging,  when  they  shall  be  removed  from  the  moulds  and 
immediately  submerged  in  clean  fresh  water  and  left  there  until 
taken  out  for  breaking.     After  they  have  been  so  taken  out  and  until 

*  EXAMPLE.— In  the  case  of  a  cement  containing  03-28  per  cent,  of  lime,  21*6    35 
pel  cent,  of  silica  and  8*16  per  cent,  of  alumina,  the  proportion  of  lime  to  silica  and 
alumina  would  be  as  follows  : — 

Molecular  weight  ol  Lime       =   56 
„  Silii  =   60 

,,      ,,  Alumina=i02  40 

63-28 
Limi   iCaO)  =  -^g-  =  113 

1  1     2Il6  =  o-36 
60 

Alumina    Al  I  1         "'''" 

102 
1  "en    -rr-r rprr-  =  7—* — 

s,i  )       A!  1  1        0*36     0'08         D 
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they  are  broken  the  briquettes  shall  not  be  allowed  to  become  dry. 
The  water  in  which  they  are  submerged  shall  be  renewed  every  seven 

days  and  shall   be  maintained  at  a  temperature  of  between  58  and 
6  1  degrees  Fahrenheit. 

Breaking. — The  briquettes  shall  be  tested  for  breaking  strength     5 
at  7  and  28  days  respectively  after  gauging,  six  briquettes  for  each 
period.     The  breaking  strength  shall  be  the  average  tensile  breaking 
strength  of  the  six  briquettes  foi  each  period.     The  briquettes  to  be 

•  st,,|   shall    be    held    in    strong   metal    jaws   of  the   shape   shown  in 

•  and  3,  Plate  1,   and  the  load   shall  be  steadily  and  uniformly    10 
applied,  starting  from  zero,  and  increased  at  the  rate  of  100  lbs.  per 
square  inch  of  section  in  12  seconds. 

The  breaking  strength  of  the  briquettes  at  7  days  after  gauging 
shall  be  not  less  than  450  lbs.  per  square  inch  of  section. 

The  breaking  strength  of  the  briquettes  at  28  days  after  gauging   15 
shall  show  an  increase  on   the  breaking  strength  at  7  days,  and  shall 
be  not  less  than  the  number  of  pounds  per  square   inch    of  section 
arrived  at  from  the  following  formula  :  — 

Breaking  strength  at  7  days  +  — — — — — °  .  " : 

breaking  strength  at  7  days.         20 

Test  for  Tensile  Strength  (Cement  and  Sand). 

12.     The    breaking     strength    of     cement    and    sand    shall    be 

ascertained    from    briquettes   also  of  the  shape   shown    in   Fig.  1, 

Plate    1.        The    briquettes    shall    be  prepared     in    the    following 
manner:—  25 

Preparation  of Briquettes. — A  mixture  of  cement  and  sand  in 
the  proportion  of  one  part  by  weight  of  cement  to  three  parts  by 
weight  of  the  standard  sand  specified  on  page  n  shall  be  gauged 
with  sufficient  water  to  wet  the  whole  mass  throughout  "without  any 
excess  of  water  being  present.  30 

The  mixture  gauged  as  above  shall  be  evenly  distributed  in 
moulds  of  the  form  required  to  produce  briquettes  of  the  shape 
shown  in  Fig.  1,  Plate  1,  each  mould  resting  upon  a  non-porous 
plate.      After  filling  a  mould    a    small    heap   of  the   mixture  shall  be 

'I  upon  that  in  the  mould  and  patted  down  with  the  Standard  35 
Spatula  shown  on  Plate  2  until  the  mixture  is  level  with  the  top  of 
the  mould.  I  his  last  operation  shall  be  repeated  a  second  time  and 
the  mixture  patted  down  until  water  appears  on  the  surface  ;  the  flat 
onl)  ol  the  Standard  Spatula  is  to  be  used,  and  no  other  instrument 
or  apparatus  is  to  be  employed  for  this  operation.  The  mould  after  40 
being  filled  may  be  shaken  to  the  extent  necessary  for  expelling  the 
air.  No  ramming  or  hammering  in  any  form  will  be  permuted 
during  the  preparation  of  the  briquettes,  which  shall  then  be  finished 
off  in  the  moulds  by  smoothing  the  surface  with  the  blade  of  a 
trowel.  45 
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Clean  appliances  .shall  be  employed  for  gauging,  and  the 
temperature  of  the  water  and  that  of  the  test  room  at  the  time  the 
above  operations  are  performed  shall  be  from  58  to  64  degrees 
Fahrenheit. 

The  briquettes  shall  be  kept  in  a  damp  atmosphere  for  24  hours  5 
after  gauging,  when  they  shall  be  removed  from  the  moulds  and 
immediately  submerged  in  clean  fresh  water,  and  left  there  until 
taken  out  for  breaking.  After  they  have  been  so  taken  out  and 
until  they  are  broken  the  briquettes  shall  not  be  allowed  to  become 
dry.  The  water  in  which  they  are  submerged  shall  be  renewed  *■" 
every  seven  days,  and  maintained  at  a  temperature  of  between  58 
and  64  degrees  Fahrenheit. 

Breaking. — The  briquettes  shall  be  tested  for  breaking  strength 
at  7  and  28  days  respectively  after  gauging,  six  briquettes  for  each 
period.  The  breaking  strength  shall  be  the  average  tensile  breaking  15 
strength  of  the  six  briquettes  for  each  period.  The  briquettes  to 
be  tested  shall  be  held  in  strong  metal  jaws  of  the  shape  shown 
in  Figs.  2  and  3,  Plate  1,  and  the  load  steadily  and  uniformly 
applied,  starting  from  zero,  and  increased  at  the  rate  of  100  lbs. 
per  square  inch  of  section  in   12  seconds. 

The  breaking  strength  of  the  briquettes  at  7  days  after  gauging 
shall  be  not  less  than  200  lbs.  per  square  inch  of  section. 

The  breaking  strength  of  the  briquettes  at  28  days  after  gauging 
shall  show  an  increase  on  the  breaking  strength  at  7  days  and  shall 
be  not  less  than  the  number  of  pounds  per  square  inch  of  section 
arrived  at  from  the  following  formula  :— 

i.i-  1  1  10,000  lbs. 

Breaking  strength  at  7  days  4- — — — ; 

Breaking  strength  at  7  days. 

Standard  Sand. — The  standard  sand  shall  be  obtained  from 
Leighton  Buzzard,  be  thoroughly  washed  and  dried,  and  shall  pass  30 
through  a  sieve  of  20  x  20  meshes  per  square  inch,  and  be  retained 
on  a  sieve  of  30  x  3c  meshes  per  square  inch.  The  sieves  shall  be 
prepared  from  wire-cloth,  the  wires  being  '0164  inch  and  -oio8  inch 
in  diameter  respectively.  The  wire-cloth  shall  be  woven  (not 
twilled),  the  cloth  being  carefully  mounted  on  the  frames  without 
distortion. 


Tests  for  Setting  Time. 

13.  Unless  a  specially  slow  setting  cement  be  required  of  which 
the  minimum^time  of  setting  has  been  specified,  the  cement  shall 
be  of  one  of  three  distinct  gradations  of  time  ol  setting,  designated 

as  "  Quick,"  "  Medium,"  and  "  Slow. 

Quick.—  Initial  ^ettinp,  time  not  less  than  two  minutes. 
final  ^ettinu  time  not  less  than  ten  minutes,  nor  n 
than  thirty  minutes. 


20 


25 


35 


•HI 


Medium. — Initial  setting  time  i  than  ten  minuti    - 

Final  setting  time  not  less  than  30  minutes,  nor  more 
than  three  hours. 

Slow.. — Initial  setting  time  not  less  than  thirty  minutes. 

Final  setting  time  not  less  than  three  hours,  nor  more     5 
than  seven  hours. 

Vicat  Ni  aratus.—The,    initial    and  final  setting  times 

of  the  cement  shall  be  determined   by  means  of  the   Vicat    needle 
aratus  shown  on   Plate  3. 

Foi   the  purpose  of  carrying  out  the  tests,  a  test  block   shall   10 
he  made  as  follows  : — 

cement   shall  m   the  manner    and   under  the 

conditions  referred  to  in  Clause  11,  and  the  gauging  shall  be 
completed  before  signs  of  setting  occur.  The  test  block  shall 
then  'Me  made  by  filling  the  cement  gauged  as  above  into  the  15 
Vicat  mould  shown  at  E,  Plate  3,  the  mould  resting  upon  a  non- 
porous  plate.  The  mould  shall  lie  completely  filled,  and  the  sur- 
of  the  test  block  shall  then  be  smoothed  off  level  with  the 
i   the  mould. 

Determination  of  Initial  Setting  Time. — For  the  determination  20 
litial  setting  time  the  test  block  confined  in  the  mould 
and  resting  on  the  plate  shall  he  placed  under  the  rod  bearing 
the  mi  die,  when  the  latter  shall  then  be  lowered  gently  into 
contact  with  the  surlace  of  the  test  block  and  quickly  released,  and 
allowed  to  sink  into  the  same.*  This  process  shall  he  repeated  25 
until  the  needle,  when  brought  into  contact  with  the  test  block  and 
tsed  as  above  described,  does  not  pierce  it  completelv.  The 
period  elapsing  between  the  time  when  the  ccnieni  is  filled  into  the 
mould  and  the  time  at  which  the  needle  ceases  to  pierce  the  tot 
block  completely  shall  be  the  initial  setting  time  .1!  ove  referred  to.      30 

Determination  0/  Final  Setting  Time. — For  the  determination 
of  tin:  final  setting  time  the  needle  (C)  of  the  Yicat  apparatus 
shall  he   1  by  the  needle  (F),  shown  separately  on   Plate  3. 

The  cement  shall  he  considered  as  finally  sel  when,  upon  applying 
the   needle  gently  to  the  surfaa    of  the  test  block,  the  needle  makes    35 

on  thereon,  while  the  attachment  shown  in  the  figure 
011  Plate  3  fails  to  do  so.  In  the  event  of  a  scum  forming  on  the 
surface  ot  the  test  block,  the  underside  of  the  test  block  may  be 
11  ed  foi  detei  mining  the  final  set. 


40 


Needle    may,  if  desin  fitted  with  a  mechanical   attach- 

li-pot,"  so  as  in  ensure  thi  |    ntle  applii  ation 

"i  ii"'  point  ol  the  needle  to  thi  -1  the  test  block,  and  thereby  render 

1  Hi-  hand  oi  the  operator. 

1     '     must    I  *    taken  thai   the    needle    rests    with    its   lull   weight  upon  the 

lock.  45 
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Test  for  Soundness. 

14.  The  cement  shall  be  tested  for  soundness  by  the  "  Le 
Chatelier  "  method.  The  apparatus  for  conducting  the  "  Le  Chatelier  " 
test  is  shown  on  Plate  4.  The  moulds  shall  be  kept  in  good  con- 
dition, having  the  jaws  not  more  than  0*5  mm.  apart.  5 

In  conducting  the  test  the  mould  shall  be  placed  upon  a 
small  piece  of  glass  and  filled  with  cement  gauged  in  the  manner 
and  under  the  conditions  referred  to  in  Clause  n,  care  being  taken 
to  keep  the  edges  of  the  mould  gently  together  whilst  this  operation 
is  being  performed.  The  mould  shall  then  be  covered  with  another  10 
glass  plate,  upon  which  a  small  weight  shall  be  placed,  and  the 
whole  shall  then  be  immediately  submerged  in  water  at  a  temperature 
of  58  to  64  degrees  Fahrenheit,  and  left  there  for  24  hours. 

The   distance   separating   the    indicator   points   shall   then    be 
measured,  and  the  mould  again  submerged  in  water  at   58  to  64   15 
degrees  Fahrenheit,  which  shall  be  brought  to  boiling  point  in  25  to 
30  minutes  and  kept  boiling  for  six  hours.     The  mould  shall  then  be 
removed  from  the  water  and  allowed  to  cool  and  the  distance  between 
the  points  again  measured  ;  the  distance  between  the  two  measure- 
ments represents  the  expansion  of  the  cement.     When  the  sample   20 
has  been  aerated  for  24  hours  in  the  manner  described  in  Clause  7, 
the  expansion  as  above  determined  shall  not  exceed  10  millimetres. 
In  the  event  of  the  cement  failing  to  comply  with  this  test  a  further 
test  shall  be  made  from  another  portion  of  the  same  sample  after  it 
shall  have  been  aerated  for  a  total  period  of  7  days  in  the  manner  25 
before  described  when  the  expansion  determined  as  above  shall  not 
exceed  5  mm. 

Non-Compliance  with  Tests. 

15.  Any  cement  which  does  not  comply  with  the  whole  of  the  tests 
and  analyses  hereinbefore  specified  may  be  rejected  as  not  complying   30 
with  this  Specification. 

Copies  of  Vendor's  Tests  and  Analyses,  &c. 

16.  The  Vendor  shall,  if  required,  furnish  free  of  cost  a  copy  of  any 
document  in  his  possession  showing  the  result  of  any  tests  or  anal) 
made  for  him  or  for  any  other  person  of  any  cement  sold  or  offered   35 
for  sale  to  the  Purchaser  or  of  the  lot  from  which  the  cement  so  sold 

or  offered  for  sale  has  been  or  is  to  be  taken,  and  shall,  if  required, 
furnish,  free  of  cost,  a  certificate  that  the  cement  so  sold  or 
offered  for  sale  has  been  tested  and  analysed,  and  that  such  1 
and  analysis  comply  in  all  respects  with  this  Specification,  but  the  40 
furnishing  of  such  copies  of  documents  or  the  giving  of  such 
certificate  shall  not  preclude  the  Purchaser  from  rejecting  any  cement 
which  docs  not  comply  with  this  Specification. 

Delivery. 

17.  Cement  shall  be  delivered  in  bags,  barrels  or  other  packages,   45 

Manufacturer's  name.     A  Purchaser  desiring  to  have  the 
cemenl    delivered    in   bags,  barrels   01    pa  aled   01   ol  an) 

particular  size  must  so  specify  at  the  time  of  ordi  ring. 
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Briqueite  to  have  an  uniform  thickness  of  l  inch  throughout. 
Fig;  1.    Dimensions  of  Standard  Briquette. 
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Figs.  2  and  3.     Elevation  and  Plan  of  Jaws  for  Holding  Briquette. 


No.    12  —  1915. 
2. 


I        ,,,       | 


BRITISH     ENGINEERING    STANDARDS    ASSOCIATION. 
STANDARD    SPATULA. 


I 


.0-22  in. 

(5-6  mm.) 


14 

(355 


fc'  m  in  ) 


0-2?  in. 
(5"6mm.) 


[j-3]hs.  _ 
|     (46-0  mm.) 


A 


"\ 


SECTION 
A.  A. 
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The  Standard    Spatula   si                  .<•    is   of  steel    with  a  wooden    handle 

:  on.     The  total  weigl                               d   u  ozs.  i           rammi 

and   tl  hall  fall  within         ,  inch    6  .|  nun.)  oi  the  i 

the  i  i  tula. 


valtnts. 
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BRITISH     ENGINEERING    STANDARDS    ASSOCIATION. 

VICAT    NEEDLE    APPARATUS    FOR    ASCERTAINING 
SETTING    TIME    OF    CEMENT. 


We  ight  30  0  gram  m  es  ■ 
(I05802S.) 


40mm. 
(r57ins.) 


The  Vicat  Needle  Apparatus  consists  if  a  frame  (D)  bearing  a  movable  rod  B 
with  the  cap  (A)  at  one  end  and  the  removable  needle  C)  al  the  other.  The 
needle  shall  be  1  mm.  ('039  inch)  square  in  section  and  have  a  flat  end.  The 
rod  (B)  carries  an  indicator  which  moves  over  a  graduated  scale  attached  to  the 
frame  (D).  The  cap,  rod  and  needle  with  all  attachments  shall  together  weigh 
500  grammes  (1C5S  ozs.).  The  mould  foi  the  cement  consists  of  a  split  ring  (E) 
80  mm.  1  5 '  1 5  inchest  in  diameter,  40  mm.  ,i'57  inches)  hiyh,  which  rests  on  a 
irous  plate. 

For  the  determination  of  the  linal  setting  time  the  needle    c       1   pi  ced  by 
the  removal ile  needle  (  F)  of  the  fitted   with  a  metal 

attachment  hollowed  out  so  as  to  1  rcular  cutting  edge  5  mm.  (o-^o  inch) 

in  diameter,   the  end  of  the  needle   pi  1*5  mm.    (*02  .       i   this 

edge.     The  needle  with  attachment,  the  cap    A       id  rod  (B   complel    a    above 
described  must  together  weigh  }oo  1 0*58  ozs.). 

The  figu 
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BRITISH     ENGINEERING    STANDARDS    ASSOCIATION. 


SPECIFIC    GRAVITY    BOTTLE. 


FlG.    1. 


DIRECTIONS  FOR  USE. 

Insert  in  the  bottle,  by  means  of  a  pipette, 
without  wetting  the  interior  above  the  lower 
neck,  100  c.c.  (approximately)  of  petroleum, 
paraffin  or  other  suitable  liquid  which  has 
been  freed  from  water.  Place  the  bottle 
with  the  contained  liquid  in  a  tank  of  water 
of  known  temperature  between  5S0  and  64 
Fahr.  and  allow  it  to  remain  there  until 
the  level  of  the  liquid  in  the  bottle  remain- 
constant,  owing  to  its  having  attained  the 
same  temperature  as  the  tank  water.  Read 
the  level  of  the  liquid  in  the  bottle  from  the 
bottom  of  the  meniscus  and  make  a  note  of 
the  reading  on  the  ground  glass  space  pro- 
vided for  the  purpose  on  the  lower  bulb. 
In  the  sketch  (Fig.  2)  the  reading  is 
99/S  c.c. 

Now  insert  in  the  bottle,  through  a 
funnel  100  grammes  (accurately  weighed) 
of  the  cement  to  be  tested.  Insert  the 
stopper  and  tap  the  bottle  carefully  on  a 
rubber  or  other  soft  pad  to  bring  the 
I  nibbles  of  air  to  the  surface.  Replace 
the  bottle  in  the  tank,  the  water  of  which 
must  be  at  the  same  temperature  as  in 
the  case  of  the  first  reading,  and  when  the 
level  remains  unchanged,  again  take  a 
reading  from  the  bottom  of  the  meniscus. 
hi  the  sketch  (Fig.  3)  this  reading  is 
132  c.c. 

The  specific  gravity  is  then  obtained  as 
follows  :— Deduct  99-8  c.c,  the  original 
volume  of  the  liquid,  from  132  c.c.  which 
gives  32-2  c.c.  as  the  volume  occupied 
by  IOO  grammes  of  cement. 


Then  the  Specific  Gravity   of  the  Cement  =  ■ .,       =  3"iOv 
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Specification  for  Structural    ... 

16-1905.  Telegraph  Material, 

fi cation  for  ...        

17  1904.  Electrical  Machinery.  Re- 
port on  (Superseded  by  No.  72-1917) 

1S-1910.  Tensile  Test  Pieces,  Forma 

of Gratia 

19  1905.  Temperature  Experiments 
on  Field  Coils  of  Electrical  Mai 

1 1  on  ...        ...        

20-1913.  Screw  Threads,  K 

21-1909.  Pipe  Threads  for    Iron 
Steel  Pipes  and  Tubes,  Report  011  ... 


Net. 

free. 

1  - 

12 

1/- 

1/3 

12 


1- 

1/3 

1 

13 

1- 

12 

1 

13 

1 

12 

1 

14 

1 

12 

1/- 

12 

1- 

12 

1- 

12 

1 

1  .') 

1 
1 


1 


22-1905.  Insulating  Materials,  Re- 
port on  the  Effect  of  Tempera- 
ture on   

23-1905.  Trolley  Groove  and  Wire, 
Standards  for       

21  1911.  Railway  Rolling  Stock. 
Specifications    for     Material     used 

in  the  Construction  of — 

Part  I.     Locomotive,  Carriage   and 
Wagon  Axles  

,,  II.  Locomotive,  Ciu-riage  and 
Wagon  Tyres         

,,  III.  Laminated,  Volute  and 
Helical  Springs  and  Steel 
for  Laminated  Springs   ... 

,,  IV.  Steel  Forgings,  Bluomsand 
Castings       

,,    V.     Copper   Plates,    B 

Tubes  and  Brass  Tubes... 

,,  VI.     Steel    I 

.Hi, 1   Rivets    for     1 

tives,        Carriages       and 

u  agons       ...    " 

25  1906.  Errors  in  Workmanship, 

Report  on 

23-1907.  Locomotives  lor  Indian 
Railways, 

d  1  ■    No.  50)  

27  1906.  Limit  Gauges  for  Running 
Fits,  Report  on  terns  of 

28  1908.  Nuts,  Bolt  Heads  and 
Spanners,  Report  on         

29  1909.  Steel  Forgings  for  Marine 
Purposes,  ;  for  1  n^.u  ... 

30  1907.  Steel  Castings  for  Marine 
Purposes,  Specification  for 

31  1910.  Steel  Conduits   for 
trlcal  Wiring, 

32  1907.  St(  use  in  Auto- 
ma'  ic  Machines,    pecifii  at 

33  1906.  Carbon  Filament  Glow 
Lamps,   specifii  li  ion  I 

34  1913.  Screw  Threads.    1 
r.titisn  Standard  Whitworth,  1 

lard  Fine  and  British  Standard 
Pipe  Threads     


Withdrawn. 
1-      12 


1/- 

12 

1/- 

12 

1- 

1/2 

1 

1/2 

1/- 

12 

1- 

1  2 

rawn. 

Withd 

1  - 

1  2 

1- 

12 

1  - 

12 

1 

12 

1- 

1  :.' 

1  - 

1  2 

1- 

12 

Withd 

LIST     OF      PUBLICATIONS  -■  continue. i. 


35-1907.  Copper  Alloy  Bars  for  use  in 

Automatic  Machines,  Spec  ifi 

36-1907.  Electrical  Machinery,  Re- 

:  en   (Superseded  by  No.  72-1917) 

37  1919.  Electricity  Meters,  Specifi- 
cation for 

3S-1913.  Limit  Gauges  for  Screw 
Threads,  Report  on  Standard  Sys- 
tems for 

39-1908.  Screw   Threads,  O 
Reports  on 

40-1908.  Cast  Iron  Low  Pressure 
Heating  Pipes,  Specification  for 
Spigot  and  Socket 

+  1  1908.  Cast  Iron  Flue  or  Smoke 

Pipes,   Specification  for  Spigot  and 
Socket       

42-1909.  Steam  Engines  for  Elec- 
trical Purposes,  Report  on  Recip- 
rocating ...        

43-1909.  Boiler  Tubes,  Specification 
for  Charcoal  Iron  Lap-welded 

4  4-1909.  Cast  Iron  Pipes  for  Hy- 
draulic Power,  Specification  for  ... 

45- 1917.  Sparking  Plugs  (for  Internal 
Combustion  Engines),  Report  on 
Dimensions  for 

46-1909.  Keys  and  Keyways,  Speci- 
fication for  ...        

47-1914.  Steel    Fishplates    for    Bull 

Head  and  Flat  Bottom  Railway  Ralls, 

ification  and   Sections  of 

4S  1909.  Wrought  Iron  of  Smithing 

Quality  for  Shipbuilding  (Grade  i>), 

ilication  for 

49-1909.    Ammeters      and      Volt 

meters,  Specification  for 

50-1910.  Locomotives  for  Indian 
Railways,  Third  Report  on  (Super- 
seding Nos.  5  and  26)  ... 

51-1913.  Wrought  Iron  for  use  in 
Railway  Rolling  Stock  ("Best-York- 
shire" and  Grades  A,  B  and  C), 
Specification  for 

52  1910.  Lampholders   and    Caps, 

ilication  for   Bayonet   Socket    ... 

53  1913.  Boiler  Tubes  for  Locom 

B  ,  .  pei  ificationfor  Cold  Drawn 

Weldless  Steel 1  -      12 

54  1911.  Screw  Threads,  Nuts  and 
Boll  Heads  for  use  in  Automobile 
Construction,  Report  on        1-      12 

55-1911.  Copper  and  Bronze  Wire, 

Report  on  Hard  Drawn  ...         ...       1  13 

56-1911.   Yield     Point    and    Elastic 

Limit.   Definitions  of Gratis.      2 

57-1911.  Small    Screws,    Report   on 

for  I,'-       1  2 

58  1912.  Cast  Iron  Soil  Pipes. 

1       1     ;ot  and  Socket  ...       1/-       12 

59  191  '.  Cast  Iron  Waste  and  Ven- 
tilating Pipes  (for  other  than  Soil 
Purposes),     Specification    for   Spigot 

and  docket  1  12 

60-1913.  Tungsten  Filament  Glow 
Lamps  (Parts  1  and   2),   Report  on 

■       ..         ...         1  1  li 

61-1913.    Copper    Tubes     and    their 
Screw     Threads     (primarily 
domestic  and  similar  work),    Specifi- 
cation for 1        1 :; 


1        1/3 

Withdrawn. 

1/-      1 2 

Withdrawn. 
Withdrawn. 

1  -      1/2 

1-     1/2 

I-  1/2 

II-  1 2 
1  -     1  2 

1-     1/2 

1/-      1 2 

1/-     1 3 

1  -      12 

1-      12 

Under 
Revisl  m. 


1         12 

1  nd  . 
Revision. 


No. 

62-1913.  Marine  Boiler  Stays, 
Screwing  for 

63-1913.  Broken  Stone  and  Chip- 
pings,  Specification  for  Sizes  of 

64  1913.  Fishbolts  and  Nuts  for 
Kaiiway  Raus,  Specification  for 

65-1914.  Salt-Glazed  Ware  Pipes, 
Specification  for... 

66  1914.  Copper-Alloy  Three-Piece 
Unions  (for  Low  and  Medium 
Pressure  Screwed  Copper  'lubes), 
Specification  for ...         

67  1914.  Ceiling  Roses,  Specification 
for  Two-  and  Three-Plate      

68  1914.  Steel  Conductor  Rails, 
Method  of  Specifying  the  Resist- 
ance of 

69  1915.  Tungsten  Filament  Glow 
Lamps  (Vacuum  Type)  for  Auto- 
mobiles, Report  on     

70-1915.  Pneumatic    Tyre  Rims  for 

\utomoblles,  Motor  Cycles  and 
Cycles,  Report  on 

71-1917.  Wheel  Rims  and  Tyre 
Bands  for  Solid  Rubber  Tyres 

for  Automobiles,  Report  on  Dimen- 
sions of    ... 

72  1917.  Electrical  Machinery, 
Uritish  Standardisation  Rules  for     ... 

73-1915.    Wall  Plugs  and  Sockets, 

Specification  for  ..  

74-1917.  Charging  Plugand  Socket, 

,     \  ehicles    Propelled   by    Electric 

Secondary  Batteries,  ^specification  lor 

75-1916.    Steels   for   Automobiles, 

Specification  for  Wrought     

76-1916.  Tars,  Pitches,  Bitumens 
and  Asphalts  when  used  for  Road 
Purposes,  Report  on  Nomenclature 
of  and  Specifications  for  Tar  and 
Pitch  for  Road  Purposes 1/-       1,2 

77-1916.  Electrical  Pressures  for 
New   Systems  and  Installations 

(Low  and   Medium   Pressures)  ...   Gratis    -/2 

78  1917.  Cast  Iron  F;oes  and  Special 
Casting!  for  Water,  Gas  and 
Sewage,  Specification  for    ...        ...      1-      Id 

80-1917.  Magnetos  for  Automobile 

Purposes,  Report  on  Dimensions  ol       1-      1/2 
82-1919.     Starters      for     Electric 

Motors  (face  Plate  Type).  Speci- 
fication for  1/-       1/2 

83  April,  1918,  Dope  and  Protective 
Covering  for  Aircraft,  Standard  of 
Reference  for     1-       1  '.. 

84-1918.  Screw  Threads  (British 
Standard  Fine),  B.S.F.,  and  their 
Tolerances,  Report  on       1-      1/2 

85-April.    1918.   Steel   for   Aircraft 

for  Government  Purchases  in  thi 

l  nited  States  of  America.  Si 

fii  ation    foi        Revision. 

88-1919.     Electric    Cut  Outs 

Pressure,  Type  O),  Specification  for      1  - 

INTERIM     REPORTS. 

C.L.   2582.    Ball   Journal  Bearings 

for  Automobiles,    Interim    Report 

on  Sizes  of  Single  Row ...  Gratis 

C.L.  3750.  French  Metric  Screw 
Threads    foi   Aircraft    Puri 

1 '       


Net, 

ll  ce. 

Gratis 

2 

1  - 

1 :.' 

1- 

1  2 

1 

1  ..' 

1  - 

1  .; 

1  - 

12 

1- 

1  2 

1- 

12 

1 

12 

i- 

Hi 

1  - 

1/2 

1 

12 

1  - 

1  2 

I'- 

1/2 

1  2 


-16      -/S 


Pbinteb  by 

WiTBBLOW   t   SOWS  LlMITBD,   49,    PABLUMIST   STBIJI, 

WsrrMiirsTBE,  S.W,  1. 


